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A 67-year-old man had symptoms of peripheral vascular disease and was noted to have a 
carotid bruit. Duplex ultrasound examination of the neck demonstrated a short segmen- 
tal occlusion of the proximal internal carotid artery (ICA) with antegrade flow distal to 
the occlusion maintained by an anomalous branch of the ICA. Angiography confirmed 
the findings and suggested that the branch was from the distribution of the occipital 
artery. The ICA findings were surgically proved, and endarterectomy was successfully 
performed without complication. This case reinforces the usefulness of duplex ultra- 
sonography of the carotid arteries and is a rare situation in which a completely occluded 
ICA can be repaired with a good clinical outcome. (J Vasc Surg 1997;26:164-7.) 
The first successful case of thromboendarterec- 
tomy for cerebrovascular insufficiency caused by 
complete atherosclerotic o clusion of the carotid ar- 
tery was performed by Michael DeBakey in 1957 and 
was reported 22 years later, t Since then few reports 
have appeared in the literature. In fact, current surgi- 
cal teaching does not list complete occlusion of the 
internal carotids artery (1CA) as an indication for 
endarterectomy. 2 The reason for this is that the ar- 
tery usually remains occluded until the next branch, 
the ophthalmic artery, which is in the intracranial 
portion of the ICA, thus making repair an infeasible 
option. An exception exists when the completely 
occluded ICA is reconstituted in its cervical portion 
distal to an anomalous branch vessel. This condition 
allows the surgeon to gain distal control of the patent 
vessel and to prevent risk of distal emboli. We report 
a case in which the proximal ICA was totally oc- 
cluded and reconstituted in the cervical region by an 
anomalous branch of the occipital artery. Although 
other reports of ICA anomalies can be found in the 
literature, we were unable to find a report of total 
occlusion of the ICA reconstituting by retrograde 
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flow through an unnamed branching cervical artery. 
This report describes the condition diagnosed cor- 
rectly by color flow duplex scan. 
CASE REPORT 
A 67-year-old man who had undergone aortoiliac by- 
pass grafting 20 years previously presented with left hip and 
thigh claudication. He denied any symptoms consistent 
with transient ischemic attacks, amaurosis fugax, or dizzi- 
ness. He was taldng no medicines, had an otherwise normal 
medical history, and had ceased smoldng 5 years before 
presentation. 
On examination his blood pressure was 150/82 in the 
right arm and 128/80 in the left arm. He was neurologi- 
cally intact. Bilateral carotid artery bruits were present with 
a diminished left carotid artery pulse in the anterior cervical 
triangle. Pulses were normal in the right leg but were 
absent in the left leg, with an ankle/brachial index of 1.0 
on the right and 0.54 on the left. 
Duplex ultrasound study of the neck (128XP, Acuson 
Corp., Mountain View, Calif.) demonstrated a high-grade 
stenosis (>90%) with antegrade flow in the right ICA at 
the carotid bifurcation. The left ICA was totally occluded 
at its origin but reconstituted with collateral flow above the 
occlusion via a branched vessel. Flow was antegrade in the 
ICA. Antegrade flow was present in the right vertebral 
artery, and the left vertebral artery demonstrated retro- 
grade flow. 
On the next day the patient underwent arch aortogra- 
phy, selective common carotid arteriography, and abdom- 
inal aortography with bilateral lower extremity runoff. The 
arch aortogram demonstrated occlusion of the proximal 
left subclavian artery with retrograde flow in the vertebral 
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Fig. 1. Left common carotid arteriogram, lateral view. A, Early arterial phase; B, later arterial 
phase. Note hypertrophied occipital artery (arrow) that leads toward distal eft subclavian artery. 
In addition, collateral artery that is oriented towards internal carotid artery is identified 
(arrowhead). 
Fig. 2. Left common carotid arteriogram, magnified left anterior oblique view. A, Early 
arterial phase; B, late arterial phase. Collateral artery (arrow) from occipital artery distribution 
to proximal internal carotid artery. 
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artery to the distal subclavian artery, consistent with a 
subclavian vertebral steal. A focal high-grade stenosis was 
confirmed at the origin of the right ICA. The left ICA 
showed a 1.5 cm segmental occlusion at its origin with 
extremely slow antegrade flow in the ICA distal to the 
occlusion. Oblique magnified igital subtraction angiogra- 
phy demonstrated a collateral vessel with anastomosis with 
the ICA approximately 0.5 cm from the complete occlu- 
sion (Fig. 1). This collateral blood supply originated from 
the occipital distribution of the occipital branch of the 
external carotid artery (Fig. 2). The left occipital artery was 
hypertrophied, supplying collateral flow to the vertebral 
and deep cervical arteries. Retrograde flow in the ophthal- 
mic artery was identified. The aortogram with runoff dem- 
onstrated complete occlusion of the left limb of the aortoiliac 
graft with reconstimtion fthe superficial femoral artery. 
The patient underwent a left carotid endarterectomy 
with Dacron patch angioplasty. At surgery the complete 
occlusion was confirmed and was found to be caused by an 
atheromatous plug. A collateral vessel approximately 2 to 3 
mm in diameter entered the ICA distal to the point of 
occlusion. The endarterectomy was stopped proximal to 
the collateral branch. The patient had no complications 
and was discharged home on aspirin the second postoper- 
ative day. Because the patient had no symptoms from the 
subclavian steal, we did not treat his condition. To revas- 
cularize the left leg a femoro-femoral bypass was per- 
formed 6 weeks later. One year after his operation the 
patient continues to have no symptoms. 
DISCUSSION 
The anatomy of anomalous branches of the ICA 
has been described. 3 s The ICA is composed of an 
intracranial and extracranial component, with the 
extracranial region referred to as the cervical portion. 
Usually the cervical portion does not have branches. 6 
However, as early as 1841 Hyrfle 3 reported a case in 
which the occipital and posterior auricular arteries 
originated from a branch of the ICA. In 1844 
Quain 4 stated the occipital artery occasionally origi- 
nated from the ICA, as did Adachi and Hasebe s in 
their report in 1928. In addition, Adachi and 
Hasebe 5 reported multiple examples of the ascend- 
ing pharyngeal rtery originating from the ICA. 
Anomalous branches of the cervical ICA have 
been described with angiography. 79 Teal et al.7 
demonstrated the occipital and internal maxillary ar- 
teries arising from the cervical portion of the carotid 
artery. Benson and Hammer s and Newton and 
Young 9 reported an anomalous origin of the occipital 
artery from the ICA. Furthermore, Newton and 
Young 9 first described total occlusion of the ICA 
with reconstitution at the level of  the anomalous 
occipital artery. 
To our knowledge this is the first reported case of 
an anomalous branch of the cervical ICA identified 
by color flow duplex scan. Knowledge of the anom- 
alous branch provided by ultrasonography per- 
formed beforehand aided in its identification with 
arteriography. However, even if it had not been iden- 
tified by ultrasonography, its presence would have 
been inferred, because patency distal to an occlusion 
implies the existence of collateral flow. Flow through 
the anomalous vessel limited the length of the occlu- 
sion. When the proximal ICA becomes occluded, 
thrombus usually extends to the carotid siphon, and 
endarterectomy is not feasible. However, in this case 
the presence of an anomalous collateral vessel main- 
tained patency of the distal ICA, thus allowing an 
endarterectomy to be performed safely. The location 
of the anomalous vessel based on the arteriogram 
and the operative findings indicate that it is a branch 
of the occipital artery replaced to the ICA. To our 
knowledge this situation has never before been re- 
ported. 
This case reinforces the usefulness of colorflow 
sonography in the diagnosis of  carotid artery disease. 
The patient presented with asymptomatic, complex, 
bilateral carotid artery disease and symptomatic pe- 
ripheral artery disease. A recent prospective study 
demonstrated a 20% incidence of stroke at the mo- 
ment of carotid artery occlusion, s° With significant 
bilateral carotid disease and subclavian steal a signifi- 
cantly higher incidence of stroke would be predicted 
in this patient intuitively. Certainly this case calls 
attention to a rare vascular anomaly that if present 
may permit the safe reconstitution of flow through a 
completely occluded ICA. Awareness of this condi- 
tion by surgeons and carotid ultrasonographers may 
lead to identification of more cases of salvageable 
internal carotid arteries. 
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